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i5 4  ~o:~!L-OF "'U3~ G? OL ZCO:Y C- . NO TIL
OLFA16 Y I 1 H~~ilOLDJ al~ MS

tFolloidng is the translation of an article by ;altr
_ r euhaus and Adan ii.eller, iZological institute of the

University of A'J:laMPgn, -published in the G;rxaan Languageperiodical Haturwiss, 1954, hl; page 20. eranslation
perfwnmed by C. L. Lust.)

During a study on the olfactory sensitivity of dog s for fatty acids,
it was found that in a stimulus to reach threshhold PrO bably one vapor
molecule was enough to sttAate the sensitive brain call. Since the

L background work for this ms rather uncertain it seemed advantageous to
exactly dtormims the number of olfactory cells of the dog. After a
number of technical and mthodologic difficulties kwhich have been re-

* ported in dtail elsewhere) we successfully quantitated the call count
in a seris of sections with the aid of tryptan -blue. dith the aid of a

- standardised counting and calculation method we then d3terinad, the
number of olfactory cells in a Dachshund in respect to their regional
:distribution. It was found that the cell density was very uriform. In
the area of border of Vie respiratory epithelia the cells. are rather

" loose. In this way a narrow strip of olfactory cells surround the entire
olfacto.ry field. 'This field has a large surface area i- the dog
(especialy. designed in the musculature of dos.) It is a closed area
which reaches about to the middle of the nasel cavity (soptum) in the
-front, and all the way into the back.

12520000 olfactory cells were counted in the entire epithelium
of both halves of the nose. They distributed themselves from front to
back so that the maximum number of cells were concentrated in the midd
region. -The cell density in this area, for an olfactory area of 75 cm
is 16,600 cells per m2. After the relatively small variation of cell
density was determinedo it was possible to ascertain the cell number in

wv ~other breeds than Dachshund. For a Ggraian Shephard 224,8t00, 0,'0 olfactory
cells-Were -found in an area of 150 cem; for a Fox Terrier 17, CCC,000i- iin an area of U3 2*

Based on the calculated cells it is possible to esttinate more
procisely the number of vapor molecules needed to reach the threshhold
for the brain cells to be activateo. The size of the breath during
smelltng is required. For a Fox .Tarrier (12 kg) it is estimated that
during quiet breathing (no exercise) 75 cm.' of air is iraled in uvebreath. Duriig exertion considerably more. Since this value couldonly be interpoleted from the literature rather inprecisely k3), the

volume of a breath for the anial was measured with a suitable spirometar
I tgaometric analysis). A funnel with rubber was used as a mask %with-

-out annowing animal) placed over the snout to collect breath. 11
shallow brvathe of-t0O m3 p.r breath were measured, in deep breath
13040 WeI daterinihg threshhold,, the dog usu.ally breathed
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Fo~r !Arv:ric acid 9 x 103 molcculcs/raj was thre~sbholc. If all'-
Pilecalos inhaled into the nose reach~ed the olfactory epithelium and
all brain c,-lls rc acted about 02 sc-isitivo cells for each molecule
react-cd %11,7 x 10 b 9 x 00). .ihe largest portion of the

a~outl -a did not'reach the -onsitive olfactory cells.

1 . ll surfaces of the nose are covered with a liquid 4-emnbrane
,--hich aboorbs oLfactor- zterials. 2.) Host air stream past tile
olfac*ioxy sonsors in the sliort-.-st way to the lung in -.I-ep breathing.,
ILn thcz-z areas materials are also absorbed so that -in exhaling the -0
air is. larZ;--, froe from "olfactory" molecules. 3.) In the smolJ.
iolfac'vory) field mnaw, bat not all, molecules' diffuse along the
Olfactory vilJlac (hairs). If all these factors are considered it is
Munlikly thiat more than one molecule is available per sensor-cell.

This Acans that the olfactory sensor cells are stiumulated via a mono-
-molecular rzactior.

L~vn though calculations earlier were imp~recise the facts still
holds if the number of .sensor cells and the molecular amount are
proportionaflly the same. The present work corra in a precise

manner the earlier calculations. The facts are secure.
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